THE QUATERNARY STRATIGRAPHIC RECORD AT LAKE EYRE NORTH 

AND THE EVOLUTION OF EXISTING TOPOGRAPHIC FORMS 

By D. King* 

[Read 9 June 1955] 

SUMMARY 

l’< is.silift’roi is Quaternary lacustrine deposits of die la»kc F.yvr TVisiu are exposed in 
euiirpinents along the margin of Lake L>re North, and were intersected in shallow btVc- 
liuli i in the area. These are tlcscrihtsl in detail and their distribution shown on the 
geological maps, 

'lilts elevation of these earlier lake deposits above the present lake level, and their 
presence beneath si veneer of drift snnd iu tire, longitudinal ridges bordering the lake, have 
led to the conclusion that lake send dune formation arc dual effects of wind erosion following 
desiccation in Early Recent, limes. Evidence is prostrated that a channelling effect of the 
wind played a major role in initialing dune development. 

L INTRODUCTION 

The subject matter of this paper Is largely based upon observations by the 
writer while taking part in a scientific expedition to Lake Eyre North organized 
and led by Mr. C. W, Bonytkon in May. 1953. Ike operational base for this 
expedition was located on the south-eastern shore of Lake Eyre North near 
the channel connection to Lake Eyre South, at a distance of some 25 miles by 
ill-defined track north-west of Muloorina Station homestead. 

An area of approximately 800 square miles — partly occupied by featureless 
lake bed — was embraced by the detailed survey, using R.A.A.F. air photo- 
graphs as base maps. An interesting succession of Quaternary sediments was 
discovered in el ill’s at the lake margins, and was encountered in a series of 
bores sunk with a post-hole auger at a number of places in the lake bed, The 
investigation has revealed several significant facts relating to sand dune develop- 
ment which were not formerly appreciated, all of which substantiate earlier 
work of the late Dr. C, T, Madigan. 

A subsequent study of air photographs of the whole Lake Eyre region 
provided additional physiographic material which is also incorporated in this 
contribution. 

Some new place names used in the text were proposed by Mr. Bonytkon 
and approved by the Lands Department Nomenclature Committee (Report of 
the Lake Eyre Committee. 1955, p. 7). 

The writer acknowledges the co-operation and assistance of Mr. Bonvthon 
in the field, and the use of survey measurements by a member of bis party 
(Mr. YV. Rentier ). lie is indebted to the Director of Mines of South Australia 
for the opportunity to accompany the expedition and for arranging prepara- 
tion of the maps for publication. Meteorological data was kindly made avail- 
able by Mr. B. Mason, of the South Australian Weather Bureau. 

11. REGIONAL PHYSIOGRAPHIC SETTING 

l.ake Eyre is the largest of numerous salinas which arc distributed through- 
out the semi-desert areas of South Australia. Lake Eyre North has a total 
coverage ol some 3,100 square miles, and is connected by a narrow water-course 
known as Goydcr Channel to the smaller l.ake Eyre South. The lakes are 
bounded nn the cast and north by an extensive dune-covered plain comprising 
the southern portion of the Simpson Desert (Madigan, 1938. p. 504). Along 
the western margin is a highly dissected tableland, and bedrock hills of the 
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Peake- Denison Ranges, and to the smith and south-west are gibber plains with 
scattered dune ridges bordering the Northern Flinders and Willonran Ranges. 

Lake Lyre North is approximately 25 feet below sea level (L.W.O.S.T. Port 
Adelaide) (Bonython. 1955) and the general elevation of large areas of die 




adjoining plains is only a few feet higher than lake level. The lakes are con- 
sequently the focal point of drainage from a vast area of the Interior, parfien- 
Lirly from the north where the catchment includes higher rainfall areas in 
Central Australia and Queensland 



94 








The main water-courses of tlie drainage system entering Lake Eyre are 
shown on Fig. 1. Jn normal years, any floodwaters from the north are dis- 
persed and spent in smaller lagoons and deltas before actually reaching the 
lake, hut in exceptional seasons such as experienced in 1949-50, Lake Eyre North 
may be completely flooded from these sources. 

III. QUATERNARY STRATIGRAPHIC RECORD 

The Lake Eyre region lies within the southern portion of the Great Artesian 
basin. The broader geological features of Mesozoic and Tertiary’ rocks under- 
lying the basin are described in earlier reports (Jack, 1915; Ward, 1946; Whittle 
and Chebotarev, 1952), and are chiefly based upon data hom widely spaced 
boreholes sunk lor water supply and petroleum exploration. 

The area covered in detail during the present field survey comprises the 
south-eastern portion of the Lake Eyre Basin, where the Mesozoic and Tertiary 
rocks are covered by an appreciable thickness of Pleistocene and Recent lacus- 
trine deposits. 

The Quaternary sediments arc now partly exposed in escarpments at the 
margin of Lake Eyre North due to subsequent desiccation and erosion, and were 
intersected in shallow' boreholes sunk into the lake bed. The whole of tire 
succession found in the area is fossil if erous, but the fauna present are a fresh 
to brackish -water association which cannot he relied upon for accurate age 
determinations. The lowest bed mapped is a gently folded dolomitie mudstone 
containing mollnscan casts, and is regarded as Pleistocene in age. Overlying 
the' dolomites unconformably are horizontally bccldcd gypseous clays contain- 
ing ostnicodcs and oogonia of Churn and some native sulphur concretions, and 
capped by a deposit consisting almost entirely of shell remains and gypsum. 

The Quaternary geology of the area as compiled from cliff exposures and 
borehole* samples* is shown on the accompanying Fig. 2, and the following are 
descriptions of the main members of the sedimentary Succession in ascending 
Older 1 :. 

PLEISTOCENE^) 

IJolomitic mudstone#: 

This member is a hard dolomitie mudstone measuring at least 24) feel in 
thickness and containing casts of shells ( Coxiclla gitusi) and tliin lenticular 
laminae of green clay f and gypsum. It outcrops along the entire length of FTunt 
Peninsula at the southern end of Lake Eyre North, and farther to the cast dips 
below the lake surface at an angle of about 5 deg. to the north-east. Samples 
of the dolomitie bed from three localities were chemically analysed by the Mines 
Department (under the. direction of T. R, Frost) with the following results: 





Sample Xo 1 
Lot. C. cJifls 

per cent. 


Sample Xo, 2 
Loc. 14. clifts 

per rent. 


Sample Xci. 5 
Borehole. 
Madtgaii Gull 
per cent. 


Calcium oxide, CaO 


24-14 


29-54 


23-91 


Magnesium oxide, MgO 


1(5-97 


19*31- 


13-07 


Arid insolubles 


2 -SO 


4-OB 





* The resrdts of boring are shown diagrammatic-ally in the cross-see lions' amtmpanv- 
in.U Figs. 2 and 3, and detailed logs are recorded in an official report filed with the Depart- 
ment of Mines. 

I The clay mineral palygnrskite has been identified in such clays from a borehole at 
Loo. C by I.. Rogers, C.S.I.R.Q., Division of Soils. 




Tllr result of a complete chemical analysis of Sample No 3, together with 
exact details of its locatiou, is contained in a paper by C. W. Uonython (1355 
(a)), which is published in this volume. 

The dolomite is fine-grained, and the uppermost layers are indurated by 
silicification (Plate 2, Fig. 1). I ntrufon national pellet structures and slump 
folding are widely developed and indicate their deposition in a shallow water 
environment. The dolomitie matrix of these sediments is probably a chemical 
precipitate resulting from periodic changes in salinity, in the same way as 
dolomite is forming at present in sump other South Australian lagoons (Forbes, 
1955). 

EARLY RECENT ( ? ) 

( 1 ) Van-coloured gypseous clays 

The dolomitie rocks are overlain unconi ormabiy by sari-coloured plastic 
days passing upwards into pale green and brown sandy clays which attain a 
maximum observed thickness of up to 25 feet The clays arc exposed a low 
feet above lake level along the shores of Sulphur Peninsula, where they contain 
concretions of sulphur and gypsum ( Uonython & King. 1955 (!>)) and were 
penetrated by borings over a wide area in the South-eastern portion of Take 
Tyre North. Samples from boreholes were examined by N. II. Ludbrook (1953, 
1955) and found to contain numerous remains of the fresh-water plant Chara, 
ratraeode.s, and some foraminilera. 

The unconformity at die base of the clays may be seen in the cliffs near 
l.nc. D. where it is recorded by an eroded old surface of the dolomite, and 
elsewhere boreholes showed the presence of a thin limestone and quartz gravel 
heel resting upon the dolomite (Fig, 4). 

The clay beds vary in colour both laterally and in depth due probably to 
variations in I he state of oxidation of the iron content, but are essentially similar 
in composition and physical properties over their entire width. The main 
ingredient is extremely finely divided clay matter, shown by X-ray analysis to 
be largely amorphous and indeterminable. Other important constituents are 
evenly distributed rounded quartz grains, and thin partings ol natural whiting, 
flypsum crystals occur sporadically throughout the clays and in the lower 
horizons there are inter stratified thin beds ol crystalline gypsum. Samples taken 
from tlie hike bed develop an efflorescent coating of salt on drying as pre- 
viously described by Fenner (1952). 

EARLY RECENT ('T) 

(2) Gypseous- shell beds 

The uppermost beds consist mainly of fragile shell remains (Coxielta gilcsi ) 
loosely embedded in fine siliceous and gypseous sand and day. and interstrati- 
flod with layers of gypsum crystals (Plate 1), hi most places along the shore- 
line these beds have been removed by wind erosion and arc only locally pre- 
served where protected by drift sand deposits. 

\ complete section of the shell beds may be observed in the low shoreline 
cliffs adjacent to Shelly Island (I.oe, M) where they are Mi feet thick, and the 
oppci most licit is elevated approximately 36 feet above the level ol the margin 
of Lake Eyre North. A layer of massive crystalline gypsum one loot thick, 
featured hv strongly ripple-marked partings, underlies the shell remains. A 
detailed description of the section exposed at this locality is shown in Table 1. 

Ollier outcrops ol the shell beds are known on the eastern side ol Sulphur 
Peninsula ( Lot*, S.E.), on the western side of Price Peninsula (Toe. \ ), and 
in the upper levels of a small butte which rises prominently above the feature- 
less limestone plain south-west of Shelly Island. All are elevated approxiinatclv 
30 feet above the present lake surface. 




Environment — Throughout this record the fossil evidence suggests pre- 
dominantly brackish water conditions with periods of desiccation which gave 
rise to deposition of crystalline gypsum beds (and salt), and the temporary 
extinction of fish and invertebrate fauna. Tbc lithology of the sediments is 
consistent with deposition in a permanently inundated, but gradually receding, 
inland lake basin — “Lake Died" (Fenner, 1952). No evidence was found to 
support earlier generalizations that there may have been a connection between 
Lake Torrens (approx. 100 feet above sea level) and the head of Spencer Gulf 
coeval with varying sea levels of the Pleistocene (David, 1932). 



Tahir 1 

DETAILED DESCRIPTION OF SUB-BECENT GYPSEOUS SHELL BEDS 

Local ion Al 
Lake Eyre North 

Situation — Peninsula on southern shore of Lake Eyre adjacent to Shelly Island. Appl'ax. 
fj miles W.SAV. of Sulphur Point, 

A.H.LY of top of section - 13b, 



Ft. In. Ft. 


In. 


0 


0-1 


10 


l 


10 - 1 


11 


1 


11 — 2 


3 


2 


3-2 


7 


2 


7-2 


10 


2 


10 - 2 


11 


2 


11-3 


1 


3 


1 - 3 


1 


3 


4-3 


6 


3 


6-4 


0 


4 


0 - 4 


1 


4 


1 - 4 


2 


4 


2-4 


3 


•1 


3-4 


4 


4 


4 - 4 


4K 


•1 


4!f- 4 


6 


4 


6-4 


10 


4 


10 - 6 


6 


6 


6-7 


6 



Siliceous grit and 
pavement, partly 
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'Shells (C oxivllu uilesi ) embedded in fine gypseous sand, 
limestone pebbles. Uppermost layer forms flat 
covered by drift sand. 

Crystalline gypsum rosettes. 

Shells ( Coxiclla gllesi) embedded in fine gypseous sand and siliceous 
with narrow clay partings. Clusters of gypsum crystals. 

Pule grey Hay with a few shells ( Coxlellu ftilvsi ). 

Shell bed ( Coxiclla gilesi) in fine gypseous matrix. 

Pali: grey clay. 

Shells ( Coxiclla gilcsi ) and fish vertebrae in fine matrix of sandy Hay. 
Grey rhiy and fine sand. Clusters of shells (Cnxitilu gifesi) in places. 

Very fine white siliceous sand. 

Shells ( Coxiella gilevi ) embedded In very fine pale grey siliceous sand, 
they Hay with some gypsum. 

Pale grey fine siliceous sand— odd shells (Coxiella gileai). 

Shell (Coxiella gile.xi ) fragments in light sand and rounded quartz grit. 
Pino pale, grey siliceous sand. 

Clay with gypsum. 

Cine pale grey siliceous sand with shell fragments (Coxiella gticsi) near top. 
Grey Hay and abundant gypsum. 

.Section covered b\ drift. 

Bed ol massive crystalline gypsum with ripple-marked surfaces. 



4 Arbitrary Reduced Level— see Bonython (1955 (a) ), 



The deposition of the shell beds marks the final desiccation of the 
Pleistocene — Early Recent ( ? ) lake, which was followed by the introduction of 
dominantly erosive agencies which it will be shown were largely responsible 
for the sculpturing of existing topographic forms. 

IV. THE SAND FORMATIONS 

The sand ridge formations which are so strongly developed beyond the 
eastern and northern margins of Lake Eyre — within the southern limits of 
the Simpson Desert — have been described in considerable detail in a series of 
contributions by Madigan (1929-1946). The area embracing tbc north-eastern 
portion of the State has since been covered by R.A.A.F. air photography (1945 
and .1948), yvbieh together with ground observations during the present in- 
vestigation, has provided an opportunity for additional research oil the sand 
formations over large areas lying beyond the limits of Madigan’s surveys. 
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"I lie distribution and orientation ot t i it* dime ridges over a wide area sur- 
rounding Lake Eyre are shown on the topographical map (Fig, 1). An analysis 
oi present day wind records from weather stations at Oodnadatta, Leigh Creek 
and Woomera is also presented on (Iris map, 0 

The dunes of the Lake Eyre region are consistently of the longitudinal (or 
seif) type, as described by Bagnold ( 1941. p 189), East of Lake Eyre, the 
iidges are aligned meridionally and evidently retain this orientation for several 
hundred miles to the north (Madigan, 1940). South-west of Lake Eyre there 
is a gradational change in dune trend from a dominant east-north-east direction 
near the lake to approximately east-west in the area west of the Central Aus 
tralian Railway. A similar but opposing swing from northerly to easterly is 
also a marked feature ot the dime pattern in the Lake Frome Plains, to the 
south-east of Lake Evre. 

The sand dune belts and individual ridges have the following charac- 
teristics: 

1. It mu) lu: generally stated that Hie degree of completeness to which 
(lie dune topography lias developed increases gradually to the north-east. The 
dimes south-west <*t Lake Eyre, for example, are broad and ill-defined sand 
strips which are of approximately equal width to the intervening troughs ( Plate 
I Fig. 1 ). Towards the Simpson Desert, the definition and dimensions of the 
ridges increases, and they stand out in bold relief from the considerably wider 
inlmhme corridors ('Plate 1. Fig. £}. 

2. An outstanding feature ot [lie dime morphology is the widespread ocean 
re we of dune convergences, despite the otherwise rigid parallelism of the forma- 
lions. These are usually represented in ground plan bv an assy metric, and 
inverted V and in every ease the point ol convergence is directed in the north 
lo mist quadrant depending on the done trend in the particular area. 

•'•I Individual ridges have been observed to exceed twenty miles in length 
(Lilt. 29 00'S.. Long. 13ST5'E.) -and max be much longer in places. It is 
unl\ rarely, however, that dunes persist for such distances without converging 
;t n< i hemming composite formations. 

I. The Intern! .spacing of (lie dimes is variable, but .systematic, and appeals 
to increase in a direct proportion to the height of the formations. Tiro average 
dune spacing at a number of arbitrarily selected localities throughout the region 
(as measured from air photographs) are recorded on the topographic map 
( Fig. 1 ). These figures indicate a range from 3 to 83 dunes to the mile, and 
a usual spacing of about one-quarter mile. 

5, The. height of the dimes in areas examined by the writer is of the order 
of 40 feet Madigan (194ft, p. IS) reports that some in the cent ml Simpson 
Desert me , about 100 feet high. 

(1 In cross-section, the ridges arc slightly asymmetric, with the steepest 
side to (lie east or sooth according lo trend. 

7, The main mass of I he duties, and the inlerdime valleys, arc now fixed 
by a sit itiled psammophytic vegetation (Crocker, 194(1 p. 219).. However, in 
many eases the dime crests consist of “live"' sand which is modelled into minoi 
structures by wind storms without any appreciable drift. A particularly 
common result of recent wind activity are successions of small fulje-likc hollows 
along the crest of the ridges, giving rise to a characteristic "ribbed’ 1 or “plaited" 
structure (Plate 3). 

A series of boreholes sunk into the sand Ion nations at: the south-eastern 
margin of Lake Eyre North (Price Peninsula) indicates that the loogiloditud 
ridges in this area are only superficially I armed of drill sand, The main mass 

0 Tin: wind rests have beat nspeeially pirparcil In iaeluiiv only summer afternoon winds 
ut all i velm ilv thnu 1(1 m,jvh. Such conditions arc t'orisi/lored tu In: most favourable 
for sliiftinK sand 




ol each ridge is composed of buried lacustrine deposits, including the Early 
Hecentf ?) shell beds and clayey sand horizons which wore observed in some 
shoreline dills and are described in the preceding section, In the interdune 
corridors, the same beds have been removed by erosion and the surface soil 
is underlain by laminated clays of a lower stratigraphic level. 

Details ol the internal structure of the dunes as provided by boring are 
shown on the accompanying Fig. 3, on which surface levels and borehole logs 
are accurately recorded at an exaggerated vertical scale. 



SHALLOW WJ.TER LACUSTBIME 

Shell beds (GtxieLLtx gilssi) fater$tratified\ _ 
with crystalline gypsum and sandy day* J 

Brawn and green clayey sand grading 1 
h day with layers of crystalline qypsumi 

fellow-brown sloppy sand/ day, dark due 
and green stiff days with some gypsum — 
layers. 



PUNE i-ORMATIOM 

Pale ye/lcw-brown gusr/s- 
sand and grit. 




ARBITRARY 

H.L. 

MO 



Djfi:cdoured stiff day. 
Hard white limestone. 



GEOLOGY BY D.KtNG 



Ot! JTM*-D 



Fig. 3.— Diagrammatic geological section through sand ridges on SVK. 
margin of Luke Eyre North. 



The borehole at Position O is located on the crest of a prominent longi- 
tudinal dune at an elevation of 40 feet above the margin of Lake Eyre North 
(A.R.L. 100) aud 30 to 40 feet above the interdune depressions on cither .side. 
In this borehole, aeoliaii sands were found to give way 10 gypseous shell beds 
at Oh feet depth. At a depth of 15ft feet, the bore penetrated grey sandy clays 
and sand, and bottomed in a bed of crystalline gypsum at 22 feet above present 
lake level. 
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Screen analyses were curried out on samples recovered from Borehole O 
with the following results: 



Sample 


Depth 
of Sample 


Sizings B.S.S. iBv weightl 

1 . 


No. 










i 










from 


To 


+ IB 


-18+30 


-30+r,0| -oo +mn 


-urn +200 


200 H 300 


-300 


1 


0' 0” 


o’ or 


10-25 


34-5 


32-5 ti • 7.3 


4-0 


0*5 


11-5 


2 


o' or 


8' 0 " 


2-5 


3-0 j 


33-0 19-5 


32-25 


6-29 


3-5 


3 


8' r 


9' r 


2 0 


7-5 


31-0 1 13-5 


21-5 


8*5 


10-0 


4 


1 9* tr 


i.v tr 


9-5 


16-25 i 


29-25 | 12-0 


18 0 


8 3 


6-5 



Sample No. I is representative of a noticeably coarser quart/, sand which eharacteris- 
ticnllv forms a thin surface layer on the dime ridges. 

Samples Nos. 2 and 3 consist of we-U-sorted siliceous sand from the main mass of the 
nooliun deposits. Grain diameters mostly lie in the — 30 f 200 grade, between 0-25 and 
076 mm,, and arc comparable with samples taken from longitudinal dunes elsewhere in 
tin* region (Carroll, 1944). 

Sample No. 4 comprises the sandy matrix of the underlying shelly lacustrine deposits 
As might be expected in this case, the screen analysis indicates a much lesser degree ol 
sorting than featured by lire wind blown sands. 



At a number of localities along the south-west shores of the Jake the coastal 
thine sands have been observed to largely comprise seed gypsum and shell 
fragments. These gypseous dimes are well exposed along the western margin 
of Sulphur Peninsula (Fig. 2 ) , where they were previously noted by Matligan 
(1930). The base nf the dunes corresponds with the present level of the lake, 
indicating that they are a quite recent shoreline feature. 



V. EVOLUTION OF THE TOPOGRAPHIC FORMS 

Lake Eyre North is approximately 25 feet below L.W.O.S.T. Port Adelaide 
(Bony l lion. 1955 (a)) and would be expected to have silted up to a consider- 
able depth under the prevailing conditions of endoreie drainage. However, this 
is not the case as shown by the following conclusions drawn from the evidence 
presented in the preceding pages: 

1. The occurrence of undisturbed Early -Recent ( ? ) sediments in shore- 
line dills at an elevation of 36 leet above the lake bed shows conclusively that 
the evolution of the lake as it is today has actually involved erosion ami removal 
ol a I least a corresponding thickness ol earlier lake deposits 

2. Boring in the desert-sand formations along the. southeast shore of the 
lake has revealed that an appreciable thickness of Early-Recent ( ? ) lake deposits 
has been removed from intmlune valleys and lagoonal depressions, but practic- 
al Iv the whole succession of these sediments is preserved in longitudinal ridges 
upon which the dune formations are superimposed. 

It is evident I mm these er nsional 1 natures that lake ami dune development 
have proceeded concurrently, The excavation of the lakes and interdune 
corridors to their present level has involved — at least in the case of Lake Eyre 0 
— the removal of older Quaternary lacustrine sediments by deflation, and the 
sandy fractions of the transported material have accumulated beyond the lake 
shores as longitudinal sand strips forming a veneer upon the crests of a corru- 
gated land surface. 

* It is, however, not overlooked that the Lake Eyre Basin as a whole is probably dm 
to regional subsidence. 
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The direction of general '-and movement is reflected by tltc orientation of 
the dune ridges, and bv the remarkably regular shape and shore features of 
I lie lakes throughout the region. These all show the effects of sand migration 
towards the north and north-east, as outlined hereunder: — 

The origin of the dune ridges appears to be satisfactorily explained by 
Madigan (1046) as due to dominant winds and sand movement parallel to the 
dune length (southerlies to south- westerlies), and periodical gusty side 
winds (chiefly westerlies). This conclusion is supported by die coincidence 
of regional dime trends with present day prevailing winds (Fig. 1). and by 
evidence of the internal strucUue of the ridges which indicates that no lateral 
movement of the main body of the ridges near Lake Lyre lias occurred nt 



any stage. 

Pastoi ahsts along the M a r r ee- Birdsv il I e track have observed that the spread 
of present clay drift is towards the north (Madigan. 1416), and the same feature 
is also indicated by the aerial photographs (Plate 8). This occurs despite the 
fact that many of the dust-storms which arc a feature of the summer season 
throughout this' part of the State are directed from the ninth and must at least 
modify the rate of sand migration. 

Several stages in the evolution of the longitudinal dunes and related rlay- 
pans (or “blow outs") appear to be represented by existing topographic forms in 



marginal lake areas. 

The initial channelling action of the wind may be observed to be operat- 
ing on a small scale at the northern and north-western margins of ah the 
lagoons, where there is an indefinite passage from lake bed to a bare and fluted 
wind-swept surface. To the leeward of the wind-swept areas, the drift sand 
accumulates as small Ira ns verse ridges which are grouped longitudinally and 
pass gradational I y at increasing distances from the lakes into the normal longi- 
tudinal dune ( Fig. 4). 

These observations add credence to Hagnold’s theory that the- longitudinal 
dunes are a transition from earlier formed transverse formations, and may 
amount for the 'saw-tuodi'" profile of the ridges as described by Madigan 



( 1946 ). 

Once channelling by the wind commenced, the scouring effect would be- 
come increasingly effective in the hollows, and the rate of growth of the sand 
veneer on the "intermediate ridges could be expected to increase accordingly. 
Once formed, the ridges with the greater protection of drift apparently sur- 
vived the continued erosive effect of the wind, whereas others were reduced 
to the level of the interdune valleys — thus accounting for the observed varia- 
tion oi Spacing with dune height * 

The. 1 dune convergences appear to be a result of the gusty side winds and 
their variable asymmetric forms suggest tliat both westerlies and easterlies wen- 
operative. The cross-winds were evidently capable of Incnllv deflecting the 
leeward ends of some ridges where the cover of drift was of a minimum thick- 
ness and the ridges were oi smaller bulk (Madigan. 1946). They may othor- 



0 I’r.-if. K. A. Bailriolrl comments on these genersili.satimw in a personal mmii-otion 

oi Idth December, 1955. as follows: “T find it difficult to morpl that all the dunes in this 
nn\i iuc really sand-onverod relics of former lake deposits. One would like eonfinruitDTy 
similar ti> iig. 3 from other sites scattered over a large area, or over a long strip In 

tire dune direction. You don't appear to have found any site where the non-iionliun core 

was exposed through some chance change in the local wind regime. It' this i* so, there 
would M.-eiu to ho. a strong tendency I'm- the blown saud to creep umwd* over everythin*: 
but the impression given by Fig. 3 Is for the sand coaling to lie of even thickness- every- 
whoir — which J don t unttcfshind Imtuiuso it pre- supposes the- sand to know how tl lick it iy 
It i 5 . of comae, just possible that either vegetation or thermal conductivity might explain this. 

The prevalence of the Y-dimo formation!, you have pointed out seems to tit in with 

tile wind roses yon give. There are two prevalent wind directions (or one very brand, 

indefinite one) and the directions of the two long arrows correspond well with the <wo 
arms of the Y in most places." 
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DIAGRAMS SHOWING TOPOGRAPHIC EXPRESSION OF LAKE 
AND DUNE EVOLUTION UNDER THE INFLUENCE OF WIND 
AT LAKE EVRE NORTH. 
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ERRLV STAGE IN THE FORMATION 
OF THE LONGITUDINAL DUNE AND 
SHORELINE CUSPATE STRUCTURE 
IN DRIFTING SAND 
NEAR LAT. 29'00'S IONS H9*I5'E. 




SHORELINE FEATURES DEVELOPED 
BV DRIFT IN 5RNDV DESERT ALONG 
THE EASTERN MARGIN OF THE LAKE. 
lat. 2fl'2o' s. long, istvo'e. 




Fig, 4. 
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Plate 1 




Fig. 1.— Shell beds ( Coxiclln gilesi ) exposed at top of 
shoreline cliffs at the south-eastern margin of die lake 
(Loc. VI.). These lacustrine sediments are elevated 36 
feet above the general lake level. 




Fig. 2.— Near view of shell beds ( Coxiella g ilesi) at top of 
cliff section in the same locality as above. 




